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(54) Device for heating fluid control apparatus 

(57) A device for heating a fluid control apparatus 
comprises a tape heater disposed on at least one of 
opposite lateral sides of the fluid control apparatus, and 
a plurality of brackets each comprising a bottom wall 
fastened to a panel with a screw and at least one side 
wall for holding the tape heater in contact with a fluid 
controller. The bottom wall of each of the brackets is 
formed with a screw hole, and each bracket is attached- 
to the panel and adjustable in position. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to heating devices to 
be installed in fluid control apparatus comprising a 
massflow controller, on-off valves, etc., for example, for 
preventing condensation and for preventing the relique- 
faction of a gas as converted from a fluid which is in the 
form of a liquid at room temperature. 

For use in fluid control apparatus which comprise a 
massflow controller, on-off valves, pressure reducing 
valves, pressure sensors, etc. in combination, heating 
devices are known which include those comprising rod 
heaters and those comprising tape heaters. 

In the case where the lateral side of the fluid control 
apparatus has many projections or indentations when 
seen from above, it is difficult to install a tape heater 
along the lateral side of the apparatus, so that rod heat- 
ers 44 are used, for example, as shown in FIG. 4. Verti- 
cal rod heaters 44 are suitably arranged between a 
massflow controller 41 and an on-off valve 42, and 
between the valve 42 and another on-off valve 43. The 
controller 41 is mounted on a panel 45 and removable 
upward, and the rod heaters 44 are so arranged as not 
to interfere with the controller 41 when the controller is 
removed upward. 

The conventional heating device of the rod heater 
type for use in fluid control apparatus has the problem of 
producing a difference in heating effect between the 
portion in contact with the rod heater and the portion out 
of contact therewith. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
heating device for use in fluid control apparatus which is 
adapted to uniformly heat the control apparatus even if 
the lateral side of the apparatus has many projections or 
indentations when seen from above. 

The present invention provides a device for heating 
a fluid control apparatus including a plurality of fluid con- 
trollers arranged in series in a front-to-rear direction and 
fixed to a panel, the device comprising a tape heater 
disposed on at least one of opposite lateral sides of the 
fluid control apparatus, and a plurality of brackets each 
comprising a bottom wall fastened to the panel with a 
screw and at least one side wall for holding the tape 
heater in contact with the fluid controller, the bottom wall 
of each of the brackets being formed with a screw hole, 
each of the brackets being attached to the panel and 
adjustable in position. 

The heating device of the invention is so adapted 
that if the lateral side of the fluid control apparatus has 
projections or indentations when seen from above, it is 
possible to position the tape heater alongside the fluid 
controller and to hold the tape heater in contact with the 
indented side of the controller by the side wall of the 



bracket by adjusting the position of the bracket The 
controller can therefore be heated uniformly without 
being influenced by the projection or indentation. 

Preferably, a heater level adjusting projection for 

5 supporting a bottom face of the tape heater is formed on 
the bracket side wall at a lower end of a surface thereof 
in contact with the tape heater, rt is then possible to heat 
the main body of the fluid controller at the midportion of 
the height thereof. 

io Preferably, the bracket comprises a rectangular bot- 
tom wall elongated in the front-to-rear direction, and a 
first side wall extending upright from one of lateral side 
edges of the bottom wall, and the screw hole is a later- 
ally elongated slot. The position of the bracket is then 

75 readily adjustable with respect to the lateral direction. 

Preferably, the bracket further comprises a second 
side wall and a third side wall extending upright respec- 
tively from front and rear ends of the bottom wall. The 
tape heater can then be held in contact with surfaces of 

20 some of the fluid controllers not only by the first side wall 
but also by one or both of the second and third side 
walls. 

Preferably, the bracket comprises a square to rec- 
tangular bottom wall, and two side walls extending 
25 upright from the bottom wall and positioned at a right 
angle with each other, the screw hole being a slot elon- 
gated in the frorrt-to-rear direction. The tape heater can 
then be held in contact with surfaces of some of the fluid 
controllers by the two side walls. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary perspective view showing a 
heating device of the invention for use in a fluid con- 
35 trol apparatus; 

FIGS. 2(a) and 2(b) are perspective views showing 
modified brackets: 

FIG. 3 is a plan view showing another heating 
device of the invention for use in a fluid control 
40 apparatus; and 

FIG. 4 is a fragmentary perspective view showing a 
conventional heating device for use in a fluid control 
apparatus. 

45 DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Embodiments of the invention will be described 
below with reference to the drawings. In the following 

so description, the terms "front,'' "rear," "left" and "right" are 
used based on FIG. 3. The right-hand side and the left- 
hand side of this drawing will be referred to as the "front" 
and "rear," respectively, and the terms "left" and "right" 
are used for the device as it is seen from the rear toward 

55 the front. 

FIG. 1 shows the essential components of a heat- 
ing device 10 of the invention for use in a fluid control 
apparatus. With reference to the drawing, the heating 
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device 10 serves to heat fluid controllers 1 which are 
arranged in series, for example, in the font-to-rear direc- 
tion. The device 1 0 comprises tape heaters 1 1 arranged 
respectively on the left and right sides (i.e., lateral sides) 
of the main bodies 1 a of the fluid controllers 1 as if hold- 5 
ing the bodies therebetween, and brackets 12 for hold- 
ing the respective tape heaters 1 1 in contact with the 
controller main bodies 1a. 

Each of the brackets 12 is L-shaped in vertical sec- 
tion and comprises a rectangular bottom wail 13 elon- io 
gated in the front-to-rear direction, and a side wall 14 
extending upright from one of the left and right side 
edges of the bottom wall 13. The side wall 14 is in con- 
tact with the tape heater 1 1 , pressing the heater against 
the main bodies 1 a of the controllers 1 . The bottom wall 15 
13 is fastened to a panel with screws 17. The bottom 
wall 13 is formed with a pair of front and rear slots 16 
which are elongated in the left-right direction. The tape 
heater 1 1 has a vertical width smaller than the height of 
the controller main bodies 1a. A heater level adjusting 20 
projection 15 for supporting the bottom face of the tape 
heater 1 1 is formed on the side wall 1 4 of the bracket 1 2 
at the lower end of the surface thereof in contact with 
the heater 1 1 , whereby the tape heater 1 1 is so posi- 
tioned as to heat the controller main bodies 1a at the 25 
midportion of their height. 

FIGS. 2(a) and 2(b) show modified brackets 18, 24, 
respectively. The bracket 1 8 of FIG. 2(a) comprises a 
rectangular bottom wall 1 9 elongated in the front-to-rear 
direction, a first side wall 20 extending upright from one 30 
of the lateral side edges of the bottom wall 19, and a 
second side wall 21 and a third side wall 22 extending 
upright respectively from the front and rear ends of the 
bottom wall 1 9. The bottom wall 1 9 is formed with a pair 
of front and rear slots 23 which are elongated in the left- 35 
right direction. With use of this bracket 18, the tape 
heater 1 1 can be held in contact with sides of fluid con- 
trollers 2, 3, 4 not only by the first side wall 20 but also 
by one or both of the second and third side walls 21 , 22 
as will be described below. 40 

The bracket 24 of FIG. 2(b) comprises a generally 
square bottom wall 25, and two side walls 26. 27 
extending upright from the bottom wall 25 and posi- 
tioned at a right angle with each other. The bottom wall 
25 is formed with a slot 28 elongated in the front-to-rear 45 
direction. With use of such brackets 24, the tape heater 
1 1 can be held in contact with sides of fluid controllers 
4, 5, 6 as will be described below. 

FIG. 3 shows a heating device for use in a fluid con- 
trol apparatus which device comprises a combination of so 
the three kinds of brackets 12, 18, 24 shown in FIGS. 1 , 
2(a) and 2(b). 

The illustrated fluid control apparatus comprises a 
right line including a massflow controller 2, first on-off 
valve 3, second on-off valve 4, third on-off valve 5 and ss 
check valve 6 which are arranged from the front rear- 
ward in this order, and a left line corresponding to the 
right line from which the first on-off valve 3 is removed. 



In the right line, the right sides of the first, second and 
third on-off valves 3, 4, 5 are recessed from the right 
side of the massflow controller 2 when seen from above, 
and the left sides of the first and third on-off valves 4, 5 
are recessed from the left side of the second on-off 
valve 4 when seen from above. In the left line, the right 
sides of the second and third on-off valves 4, 5 are 
recessed from the right side of the massflow controller 2 
when seen from above, and the left side of the third on- 
off valve 5 is recessed from the left side of the second 
on-off valve 4 when seen from above 

For the fluid control apparatus, the bracket 1 2 of the 
basic type shown in FIG. 1 is used for holding a tape 
heater 1 1 in contact with the right sides of the first and 
second on-off valves 3, 4 in the right line. 

The bracket 18 shown in FIG. 2(a) is used on the 
left side of the first on-off valve 3 in the right line. The 
frortt-to-rear length of the bracket 18 is smaller than the 
front-to-left length of left side of the first on-off valve 3 by 
twice the thickness of the tape heater 1 1 . Another tape 
heater 1 1 is held in contact with the left side of the first 
on-off valve 3 by the first side wall 20 of this bracket 1 8, 
further in contact with a portion of the rear side of the 
massflow controller 2 by the third side wall 22, and also 
in contact with a portion of the front side of the second 
on-off valve 4 by the second side wall 21 . 

Two brackets 24 of the type shown in FIG. 2(b) are 
used for the left side of the third on-off valve 5 in the 
right line. The front bracket 24 tightly presses the tape 
heater 1 1 against part of the rear side of the second on- 
off valve 4 utilizing the slot 28 which is elongated in the 
front-rear direction. On the other hand, the rear bracket 
24 corresponds to the front bracket 24 as rotated 
through 90 deg, with the slot 28 thereof extending in the 
left-right direction. Accordingly, the rear bracket 24 
holds the tape heater 1 1 tightly pressed against the left 
side of the third on-off valve 5. 

The bracket 18 shown in FIG. 2(a) is used for the 
right side of the second on-off valve 4 in the left line. In 
this case, a tape heater 11 is held in contact with the 
right side of the valve 4 by the first side wall 20 and in 
contact with a portion of rear side of the massflow con- 
troller 2 by the second side wall 21, with the third side 
wall 22 left in a free state. 

Another heater is held to the left side of the third on- 
off valve 5 in the left line in the same manner as on the 
left side of the third on-off valve 5 in the right line. 

In this way, the tape heater can be held in contact 
not only with the projecting side and recessed side of 
the fluid controller but also with the front and rear sides 
defining an indentation, so that the fluid control appara- 
tus can be heated almost uniformly with a high effi- 
ciency. The massflow controller 2 mounted on the panel 
is removable upward, whereas the heating device 
described will not interfere with the controller 2 when it 
is removed upward. 

All the three types of brackets 12, 18, 24, although 
used for the control apparatus shown in FIG. 3, need not 
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be used, but. for example, only one of the three types of 
brackets 12, 18. 24 may be used, or the bracket 12 of 
the basic type and the bracket 24 of FIG. 2(b) only may 
be used. Depending on the temperature desired, the 
tape heater 1 1 is provided on each or one of the left and 5 
right sides of the fluid control apparatus. The screw 
holes 16, 23, 28 are not limited to slots. 
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A device for heating a fluid control apparatus includ- 
ing a plurality of fluid controllers arranged in series 
in a front-to-rear direction and fixed to a panel, the 
device comprising a tape heater disposed on at 
least one of opposite lateral sides of the fluid control 15 
apparatus, and a plurality of brackets each compris- 
ing a bottom wall fastened to the panel with a screw 
and at least one side wall for holding the tape 
heater in contact with the fluid controller, the bottom 
wall of each of the brackets being formed with a 20 
screw hole, each of the brackets being attached to 
the panel and adjustable in position. 

A heating device according to claim 1 wherein a 
heater level adjusting projection for supporting a 25 
bottom face of the tape heater is formed on the 
bracket side wall at a lower end of a surface thereof 
in contact with the tape heater. 

A heating device according to claim 1 wherein the 30 
bracket comprises a rectangular bottom wall elon- 
gated in the front-to-rear direction, and a first side 
wall extending upright from one of lateral side 
edges of the bottom wall, and the screw hole is a 
laterally elongated slot. 35 

A heating device according to claim 3 wherein the 
bracket further comprises a second side wall and a 
third side wall extending upright respectively from 
front and rear ends of the bottom wall. 40 



5. A heating device according to claim 1 wherein the 
bracket comprises a square to rectangular bottom 
wall, and two side walls extending upright from the 
bottom wall and positioned at a right angle with 45 
each other, the screw hole being a slot elongated in 
the front-to-rear direction. 
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FIG. L 
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(54) Device for heating fluid control apparatus 

(57) A device (10) for heating a fluid control appara- 
tus comprises a tape heater (11) disposed on at least 
one of opposite lateral sides of the fluid control appara- 
tus (1), and a plurality of brackets (12) each comprising 
a bottom wall (13) fastened to a panel with a screw (17) 
and at least one side wall (14) for holding the tape 
heater in contact with a fluid controller. The bottom wall 
of each of the brackets is formed with a screw hole (1 6), 
and each bracket is attached to the panel and adjusta- 
ble in position. 
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